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dentifiers 



A method and a device for realiocating transport format combination 
in a wireless system 

5 FIELD OF THE INVENTION 



Tbe. present invention relates generdO]^ to cornmmucatic^^ systems^ Bi pa^ticiilar ihe 
invention concerns QER^t^^^ (GSM/^QW J^dip AjWiess N^tv^^oidk:) radio acces$ 
network tod air: mtei^ace tki^ in which a si^cial ^e of: {)hysica^^ lAyer cialled 
ftexiblelayet oner(jE^O) is^u^ 



BACKGROUND QFIKjE INVENT 



or mcrtrile 



Moidem^;^ epmii^^ sj^lte^ ^ch as? GSM^ (Gldbal S^fetri 

15 com^^ and UjN^ K(kibi^^ lE^lecoi^^ -^ysteSn) are 

cjapabift oflr^^ iiiferfiiee between Me^n^ 

^eme^ such as a^%ase>:i$tB^ sm^ aini^^ §la^onj(^ 

^tin^ifer caj^aeify^ cxmt^^ %!l ^ P?^ ^sfefvi^ Wic^g 

avaiiaiib^ more eiffiteifent techni^^ (db^ope^»^ader^ ex|iBo^ ^tlfe 
:20 ^exjsting^^^i^ 



onCi 



, a new 
ion the fac^ 
and 
can 



services 



A technical report 3GEP 4^ [1] discloses a concept of fle>al(le layer 
physieaaiaj^pro <5rERAN; IKe ing^^ 

that the cbjofiguration of the physiQal layer inciudmg e^g; channel coding 
25 intei^aving is specified not until the call set-up. Thus, iflie sup^ 

hg; hiaHdled TOthoiut^ hajdrg ^ ^^e^fy ^t^w codings coniigur^ 

separa^^ asidli^ 

Develep!^^ w<m$^ of the: fpEQi opnc^^ has jleen provided vslftti som?i^^^^ ItriiGft 

r^guirefnen FEO s)^ suppoil: r^ dateikJw^ 

;to a basic physical subchannel and provide pptimisation o^ efiBcienby through 
:thfesi^P5^^ of different interlea^^ depths; ime^dl ewor^ro 

channel cochng r^ate grahiilm and support of different (8PSK, GMSK etc) 
modulations; : Moreover, the solution shall be/future proof and niinixnize tiie overhead 

.is; :iiife><^ 



CD 

m 



i 

o 
o 

5 



wo 2005/048563 PCT/E12004/000«5 



10 



15 



30 



According tOvthe GERANvRelease^S the MAC sublayer 
mapping betwfeen: the; Ipgical ehaniiels (trafSc or cpnl 
^ubbi^^ MXBP TS;45.0O2 [2]. 



2 for FLO) handles thief 
aadb Ifae! basb- ]?fay3icat 



UTEiW^T^^C^^ Radia Access JSfetwoik), the; MAC iitilizes sorcalled Iransporf 
pimmels Ir<Ip fox tcisav^fomn data flows 

thteair interfkce. As si restdtj se^^ are OTiifig^^ 

can be acfive at th^ saine^time andi^ rauitgjlex^^ithe phyjsical la^^ 

i^Wjby adojpthig the id^^bf EEiQ,fa^^ fl(|?ai?|(e4j^^ <ybapme^ 

in iSBRASf m we^. Acoqk^^ the ipfiysica^ (j^kJiiHm^ dBS* oiife 

s|yeil|'M jcByer^^ ^ tftcM^G sii^^ EaphvoT^^ 



oia^ 0ri6 ^^tetta flfjw^ ^ fe|tim Quajlii^ ^ SCTyige (QeS)^ A 

tnai^0xi<$hax^^ ihe^mne^bls^ 



"Ihe configure of a^ttosport diamiel^i^^^^ nitmber of ih^^ x?pd|&g^ 
iiiti&tlea^^ is^ dCTfofieid M a Tiin^Q#: ^^l^* ^^^^^^^roiore^ a humber oE 

diiS|t^ tiaflspprt ;6>in^^ carij be aSso<nat^ t<> la single ^^nspbrtl ^chtofiSL fHie; 
cpnfiguratipn of ^ ttan^ort f!^^ Gomi>ietel)^ cbnti^lled by j^<ho^ 
A#^^ l^?et^^ aMisi^^ tiBei MS St Ci3^ of tihe^ 

W is aj lttie|^^^ ifeftiil^^ utQ^^i 

ccmiguraii^ jc^iihe^dala^^ 

call, ;fOT mmia^^ l^ffiiffill^^^ (C^^fe J|w$Bn<|an^ 

§|fd^:fenglh^^ 

G^n, tians^^ cKmnfeUj^, tran^bi^ 13<|6ks^ i^TB^ aire^ ex#m between tha MAC 
subiayCT M ph|a jtra^^ (TT^ Bixt eMht 

WM Si h^j^Qi^&nnat ik chosen and in<ficated Ihrough^ffi^ tran^ort fbs^^ indii^^ 
(fllP^Jn p the; TFIl^f Jpr tha|t particuljax 

ttaii^^ Mock pn l^al partic^^ 3i|ini^ ttiat;i^^ tran^fl 
c^bann^ isimac$^ itransport Jormati'with transpoiti blbd^ isfaie^ipf ze?n3i(^^ 
'^atjipc^ is^Seleete^ 



the 



Only a ^mited number of; coinbihatibnsr of the trsuispoft IpCTi^^ of 
franlp^ channels are allpwpd, A y^d combinatipn: is: called: a Transp 



djpi^ii^A 
brt Fomiat 
is ^allc^ a. 
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Transpbtt Fbnnat CombinatiGn Set (iT?CS). The^^^TC is agnaUed thro 
Transport Fonnat Corabimticms (ClTFC^ 



Calculatied 



In order to decode a received sekjueni^ tfie receiver needs to know the active TFG fdr 
the radio packet TMs kiformatio is transroitted in tiie Transport^ Fonnat Cpmbination 
Identifi!eri(^ field. Afbi^aid fi^ is basically a Iky&c I heaiier and bas the same 
fimctibn as ttie stealing bits m GSMi E^h 6f the TF0 witfion a TEGS is ^assigned a 
unique TFGI vdne and iipon receipt of a . radio packet this is the fiirst element to be 
decoded by tiie receiver. By exploiting the: decoded TFCX value the transpdrt formats 
f0t ihe di&eit^^^ tr9nsport b^ det^xin^ned and thie actual decodjng c^ 

vstaft; 



to esse ^ Q®e^ iFijO ins^oij^ 

mLbchannet Bach FLO instance lis coztSgiired ^iiili by Layer 3 

om Tl?t3S as a^^re Ihjevn^niber of^^ 



attd 



jpOlsysic^^ 

gets tai 
€|^iids:oii 



•For the time being fte is planne^t to be limited to dedicated channels onlj^ 

thu§^ SyiilClH bte^jate#a5^ 

.a siepariate chamiie^KBdS^^ 

Tlief cofiee^: of ^r^!^sp<^, l£gpn^ atad c^^^u^^ ;as jpfese^^ M ifefei^i^e ^IJ M 
visualizedtin £^gure i:isAem€^|^^^eoded^ 
teaiisfeiTCd^ ;l^:i^[pD^ 

bit rates and ^^^^ Gomfort noise graei^ra €3!^|f iM^^ inside a ii^^ 

the ^eech bits have been divided into ifliree difiei^^ tilasses reprasetite^ by 
transport channels TrCIHA 1jO% T>:^^ K)4, and TrGHC^ 106 on the basis of their 
v^ai^n^ irtip>ft^^ dum^g^ 1^^ reppnstra^^ st^^ &r e^im^ Njiti^ 

inside the bl<i<iks, i5ee>e;g. tfe block pointed hy legend fOSv being arbitrary iri this 
eXiam^ thouj^ indicate the^reqpujred ;m^^ a feansport chaimel^ 

iiK>d(^ spec^ Hen^ife, i^^ firanafi^ cbn^ins. 

;&w ttansportvi^^ ^-40^ M^Ti^MB liiree transpd^lifonj^ 0^ W^ 40) anA 
TrlEHjG; dn^ ts^ro JR^^ (D^ 2(>}. K^Sx^^ (tims^^ ftamat conibmsticM^ TfOl- 
WG4, fiiat tcfd^'tp Iri^spptt^^^ on chai^d caii be active M tbib 

same time, are depicted with d<3itted lin^ in the fiigure. All these valid combmatibtis 
eonstttute the^ TFCS ihat is signalled Ihro^ij^^ An sample of GTIFC 
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delemiinat^ is found in ^ i6 iecjMqahs applicable in pixjper 



A pxtitONCol s^lut^ii?^: of in cs^e of In, mode is depictod^ in figure 2 wherein 
KlAC lay(SK;268l pmps ^it&er a plurali^ of 1^ Gbamiels pjf :lBFs (Ipip^poraiy 
rflows):fiom lULG ratities 1(*^ M.G Jayw 206 xec^ 

,1^m PDCP 204 (Paick^ Data Gdnvei^ge^ Prdto^ol) and rcontrollc^ by RRE 
(Radio l^ource to physi^ Jaj^f 2^1^- ^ CW^i^ ^^^ifi^atiu^ [I] 

logieal channels are ais^ hut are jnresumably to be replaced with tiie ixrtic^t of 
fen^ipG^^ flows in the future, TBl^ cement is (tescribedi [3] in mote 

detaih A dedi&||^ one 
JMS; la tip!iid<^ dov^^ dJife^ feav?^ Jfeera iiatit?ate 

fSontr^pl^ TOM pserfpfane! jDiQ^ and jiESSB 4^s<>cijat6d 

peil, !Epe^ ^ wi*^ usiSd ^ ^lans^ pf i^KiQ^^ ;d$ta 

Mc^^c$;vikQOiC^^ st^bn ms^acmq^^ a|duraHty ofti:^^ 



5in: fliis version only a onerstep interleaving has b^n assimied^ iM ^ 
(Channels^ ott Me^ 3&asfi? physical subctoa^ haye^ Me; same irifeil^^^^ 



trianSpiQirt^ 
depth. An 



^QMnative axtflutecil^^ ^with twqhrsteg ^is d^c^ld^pd in refe^^ [Ij fe* 

rieyitem "l^ite iei^ior ijetecticm 4$ ^pdie^^ -^^otli ^eycfiic ^dbadianc^ A 
^ilpS^^ lifeii; feSm|nit^ tf? fipKf ^iifi^Qn..^ ^atrUtiU2i^ It sijl^pte^ 

updafed blbqk :x?al^ C^ode^ Mock ^is fed^ mfo a: vconydhitionaK Channel 
latrcfi^ r|i&n(te 
are eitiier i^eate^ drj^iuietured; As the Mockisize can yafj^^^^ 
a iBran^^ l^erei^era, tits sh^ 

pinctured in pfidear tc^ j|eepi'^ linS #^ a<5ttM 

df^tiie coire^dni^ Qtiipu^fi^^ 



SLadipiErame. 3Swsport channel multi^ taiiies dare oJirnid^ 

ji^tmes^ irgM iiiyei trici^ ph^mH^ IrSi^ is>nj; mtdhing 

^Idck Wd6 ^mto aS^ 9^iErG (Gdded p<pipd^ M IMQl inia^ii^ 

cc«3Btrudt^ for the CCl'itS^ Size of Ihe OSNSl^^;^^ 
of :sieedii^ shgu^ ISo. ^mii^^ in piftier ,foi avoid unn^essaij: 

dvefllesd over flie air ttxtexface;; Fot g^3 dto 8 diJffi?^^ 

transpoit; ifonnat combiiiations. If these [are:* niot; enoujgh^ a dynamib cdnnectidn 



;ed:bit?rate 
a called a 
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recoEdBgiration is- needed to be perfoixned; The TTFGI is (block) coded and then 
interleaved: 3 12 with COTrCH (these two consti&ting a Radio Packet) on bursts. The 
selected interleaving tephniqpe^^ configure at caU set-up. 

RRC layer, LayetB for FLjD^ nianages se^^ and release o4 the ir^ 

chaimels. Upon, creating; ^a new connection, Laiyer 3; indicate to ihe loiver :laye» 
varidus parameters, to configure the physical, MAG aind RLC layers. Waramefers 
include tiie ttansport channel identity (TrCH li^ and fransport format sqt for each 
transport channel,, ttsui^ort cdmbinatip^ tiirou]^ GTFG witti ikpduliatipn 

paratneter etc. lidi additipni Layer 3 provides transport chame^ specific painain^ 
as CRG size, rate nmtching parameters, transport format dynamic attributes etc. The 
tmns|^ 

in tbe^ tfphrdc aiiuJ; dpwji^ti^ iiiifc by jj|i%mg e,g. Jtadip fieaii? prc^edures^ 
disc^siE^i in sectitms^^.1^ Wid f.i9^ofee£^^ MS in^moce^^ 



ifjjili^ l^ag?^ '3 may inc^ludie^^ i^ Jabput tpi^^pojEf c^nil^ 

subset(s) to.furliier restrict the use of ti^ansport^rrr^ coinbinations wi^in^l^ 
ISuch iiifPrtriation be formed via, a ^Imc^^ ajlo^wed- trangp^^ fito^ 

cpEp in^l&Kr-^ ah; *^?ajl6wed ts^^ list?^,. a *pQ^^ 

W transport fbrmatibn comfbinatipn Bs^ etei 



:(^%r|y WP^^^ W^^S^^PM ^shcnfl^ 1?e pps^ble iu 

inSa^mati^ Ih^ aie^fadde^in^^ 

be signgaflled^ ifeg. MddiBed Kadip Bie^pfffefc ^si^iaUm^ Ji^^ 
ie^tx^^ |he^ p^^^ -^piiddi^ ?be cpns^SI^^ 

assured iby^ for exani|ilb^ removing all TFGs , from: TS'GS that utilize; |i 
chain^ J;b'b&teiie£i$@d^ 



cotiid Be 



However^ especially the ll^C remoyaX proce not at the moment du^y optimised 

in i^lpt^ to e,g. data; li^]sfen:F<q^ if only certain ItFGL fe 

rptoyed: fixm &e:-TF^ is left vacant Mid the other TE<3MFG ^lecations 

remain intact Such unused ^ITGI may tims unnecessary raise Ihe ampunt of dafa be 
tr^i^br@^ eyiBi^^ #thenM 

irOj^ ti]^^pa(^^ m adgp^ ;pne and liitSvd^^ pn ikp 

total nimiber of i^ElIs, In the; worst case, in order to reaUpcate the TFGIs} to the 



existing TPQs uew I^FCs should Be sigjm 



(^TFCs 1hat%are tjien assigned a TFGI in the. c^tr^jpond^^ <^rder, i^ei. the: firsf/TFC 



t6ij6;bits). 
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signalled .by its CI^C corresponds to TECI=K) etc. Mo^eove^,^ the rembvd of TEGs 
eaimol be regiU afted in any waj^ by t& 

Tfee objCQt xtf : ffie pi^ent; iny^ntioi isi W [opiwbi$t :tbe Inanov^ of TjF(3(s) ftom jftie^ 
TFi(3§. She olijectis adhie^^ 

TFC?s up one or^ more TOCs &om ttie TCFS. ^ realicHiatioi^ however^ 

some TFG .and TFCI aisspdatioM^ V^W remain uiiehpiged, as it: is unnecessary to 

twiddle ^vwth JEE^^ piffc|sf) t^ Fot ex^mple^ 

one- fo: fen exist and the origiiial linkage befei^een the fifth oiie^a^ the ;cdrt6sp^>piitt 

W$ is hrpk (fi^ to the lECremqy^, fifth ^F€I #idi the.i^i 

^iip toimte^tijowi^^^ dng^n^M^ 

in prder itgr /Qon^ress the:: WCX -sUooaHoii tafek:: Furfhe^iS^^ ad^Qib^ pf^ 
9ir|a^ for ixm^ 

KFesen^ Jor ^si^ftali^ SiS IP^^W^ caOff feig ri|i^(c|^- M i^rder ^ vn|^^ 
fimctipna^^ connection & aflt <rfrcumstances; It dPleriiri^^ thesSize of 

IS^^ liMj^ it canlll^dit^ 

iChe ^ove: realJoeaitibn and TES?CM size ^fetation j^ocedxires miay be exeiiute 
cSai^^ reegjpii of ^ TFU Tecpnfigjuration or cor|espondmg 

raewssage (setrt % terau 1p it in^ teiimn^^ 

0tem<^ ^ exan^#! ^m. ^ecipent^ may perfcttmi: tthe froce&ire veife^^ ^Rirther 
^iSpi^^ MiMer; Ifftife||)|^^^ sp thd^lho&^e^dis 

^PiE^a ibniieetten fea:^^tt>:;|i^^ 

to be «i!^c»t^ s%nalldi feefaweffi Ifie^ ^ends; iss^^b smie Ipgife is- !ttfios^ 
Jaii^^ ^AJbpro^^ ^<|Hli3n|My alspj sipi416ny^ ^fibr ^j^xat^^ toe a 

Iladio Abater in^ inay be tJia?igd to in^i^^ ^rg. '^01 ske !Dgdu^^ if fully 
aoatoniat^ are not preferred^ Still fuilhCT, additional nd^ssri^ 

be tran^^ the>ri4es^fea timed 

manner etc; ■ 

jTifiS of tiieoL^^ bSslid Pn flie ?fa<it that 1^ kdaptin^ the^total nunrt>er of 

i[3F(lts to the jp^Syf^&ig: the p^^ to air\mtei^^ isi in rikmy tases; 

t(^daced;and to IllO tn^ageme^^^ Ear pjitimii Ij^ 

less bite' m€d fw the^ 'KFCj to better. Tte^inyent^ m9$:ihdnSism^;is t^d^vely e^y tp 
irftpfemmt tod to req^iiirM nfew c^de^ fq* execvifing it does n0t require a. lot of 
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memoigr, actiially spme tndmbiy is abp directly saved dh the Basis of j>ossibiy 
diortened iTFCls. By furttier checking and- controlLing fhe;remQvaj| rtwju^te for TFGs, 
diie can mate sure that at least the signalling date is transferred properly: {m^ 
whenever the signalling ns;es the first TFGI (e g; TFei==Q), it is not ^stu4ed even if' 
the reallocation of TFCIs otherwise fails with the subsequent TFCls upoii TFC 
Jemoyalv 



15 



20 



According to the invention, a imethod for reallocatifig transi>Grt fdimat cdmhm 
identifiers^^^^^ of feSftsporf fonnalconib^ (TFG^ upon r^bvappf ^^^^ 
tmnsport f^^ i^mt^mai^^ to be petf^ Mreljess systtoi-utiBring a flexibie: 

layer one:to:to ^^^^^^iWea^ 

formats Qm^ indieatm|: wnfig^ of traii^rt; chaDnels data flows %re^ 

inchided m a tfan^ofit |Miait cc^^ transport fermat ccinfeinafion. 

belonging to a tran^rt: ibmiat ccmibii^ set (^H^GS); iM^^ formal 
i^mbin valid ©n a ;ceitai^ basfe ;phy3n subchannel is ^iMm^f^^ in IJmt^ 
hasi#e^ steps of 

HE^tainm^ :abput ic^ 0f at least one transport fermat ^p^ribl^^ 

loM the transp^ pmm pcmibia^^ 

combination ide^ become vaeatit^due tb^^ fmm aSsocig^ 
fornmt^<^^ 

-assigning said ;first vacant %ansport format conibinatiim^^ idmtifiw to next 
litirenidved tpri^f^ort foraiat i^pm]piM^^^ if any, having a transpdt fbiSnat 
combination identifier which is subseqiient^ to the removed ti^pplrt format 
cQmb|iati and likewise as^igmrig; the following transport &mm toi^^ 
^deiiMiCTS to umeo^^ fonnat ciMinati thus a nunih^ 

of 1^ transport jS>^^ 

^^educing ihe lengfli ctf the Ira^fl^ c^tnbinatibn.d^^ % an amount 

d^ndtenl on ^ aadjtiQnaiCie^ be:i^s©d to nidieafe a certain 

toMt: ccftilian idcaotifier if ^the ^naber of laste feEuisport fornmt QQhfl?k 



In ^ther aspect of the invention, a method for .reallocating a traii|pbrt ^orm^t 
cdiiMriatibnilentifi of a tran^^^ fpninat combination (TFC) upoii removal 

pf at le$i5t one; transport fefi^ {ccmibirat^ to be jperfoni^ a wirele^ system 



3§ Mliiring a fle^oble Ikyer one to transfer data over the air interface fliereSf 
ninnWex df transport formaits g^F) mdiciiilmg configurafions of tt^msport 



where a 
channels 
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canying data flov^ are included m the transit fonnat combmation, the transport 
format co^ a liimsport combination set (IFCS) indicati^ 

tnmspdrt format icombmatibn^^ valid on ia certain Ibfdsic physical subchs^hnel^ is 
characterized in that it has the steps of 

5 -obtaining: informatioii about removal of a transport fprnti^^ combinalidiiL: from the 
traiisik>rt formal combination set in order to determine- a tran]sport fdrmiat to 
idehtifiier become vacant due to iiic iem6>^ of the asVodated; transpprt ibmiat 
combination, 

rassigning the vacant tRmsport foima^ 'combinatidn ide^iitiiier: to an Anrernpyed 
10' transport, format combmatidn liavijlg: a suWequrait ti^ fqm^tt cdm^ 
idemtif^ 

Ttejiupingcttie: len^ xifiJie traii^or^ format eoinbina^^ Ij^^ 
:as$ig^ng si^p. 



15 In a fiiriher aspect of %b inventic% a device oi3>e|^ble in a ^reless^^ a 
flexilgle layer one to ^transfer drfa ^er. the 'air ^mterf&ce; thereoi^ where aei^^ 
iTpSpjiil; formal: (T^ are adEapted ti> indidatil CjdiiSigj^^ of tranisport channels 
carrying, data flows iDCludfed 'hi a tran^brt fdn^ coml^^ ;(T!F<^^ add ffig 
ti^^ort foima^^ combinatipn is aid^te^:; tO; beloi^g^ to a tranisi>oit^:& c^mbi^ai^i^^^^^ 

20 iset (lyCJlS) indicatm^ form^ ^mbinaliom^^^ on a <?ertain}basic physical 

subchaimelj the iset indudiiig one transpt^ 
ccMbm identifier, said^! djeyice comp^ 

ipcmfig^^^ to process and store instnus^^ and data,, and data transfer .means 
configured to transfer data^ is cHaractetized in tMat itis arra^ 

25 obtain information aboiit ranpyal qf at least;^ 

transport format: eombiiiation set in ord determine a transport fpm^^ cofmbinatio^^^^ 
MentifiCT beGome vacant due to the remp\^^^ format 
combinatibn, 

assij^ the yaptot trm fprniat'cpmbiria^ identifier to an unremoved transport- 
:3Q format eombiiiation hiav^ a subSjeq^^ 

reduce the lengtli of the teEcbspc^rt: fonnat ck>m^ identifiers* i^ enabled by the 

assign procedure. 
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The tenn "identified refers to either pure numerical value or some other i^e of 
identifier like an aljphabetic character or string, or a combination^ of both^ In- any case, 
the actual identifier values for a certain identifier type (e.g. a transport format 
combination identifier) can be sorted based on their properties^ i.e* also the following 
5 (and the preceding) identifier can be defined to a certain identifier fix>m ^ group, of 
identifiers. 

The tCTtn *Vacanf ' TFGI refers herein especially to a TFCE not a^ociated With any 
TFC, Alternatively, TFGI may be eonsidieared as^ if it stiU has an association 

1 0 wi^th a TFG, but tiie TiFG hjsis removed firamtixe TFCSv 

The teim "sniib$^ 5effTO genei^ order, imd c^p any subsequent item 

fbllbwiiigthe iiagm notni^be^ 

15 In one embp<hinent bf ttie invention, a mobile tcarminal exploits the proposed method 
for reallocating Tl^QIS; The mo^^^ reeeivie^ a TFCS ri^pnfigjt^ 

according^to wM(^ a certain TFC is to be^deleted* The tertniiial^ m ad^ deletirig 
the TFG, feaUcK^ate the TFGIs and: minirnizes the size; thereof Furthernior^ tiie 
t^i#h?l: reje^ a^ regueisl; ipr depleting the TF(^| sl^qq^ ^ m order to 

2Q guyaraintee Jlmctional translbr of jsignalikfg^datati 

Dc^nde^ claikis ^ 

BRIEF DESGRJPTIjQm^ OTB IJI^tWINGS 

25 

Hereinafter the invention ^is describejd in more detail hy^ refetenfc^e^ to the attafcihed 
driiw^ 

Fig, 1 discloses a Yisqalizatibn of a TFClS stnicteire. 
30 Fig. 2 iUttstratesm 

•Fig, 3 iiiustmtes%O a^^ 

Fig. 4A:;is a^ signalling chart^of jhe: embodiment of t^^ 

F!ig, 4B d€?>icte t^^^^ of the 

invention. 

.3^ Fig. 5 discloses a flow diagram of the method of the invention. 

Fig. 6 discloses a block diagrarn of a device adapted to utilize, tiie inyentipn* 
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JJETAILED DESCMFnON QF THE INYEI^ON 

5 -Figures 1 ,2, and 3 were akeady discussed in conjunction witii the descnptioxi pf related 
pnpr art 

Figure 4A disclbsesj by wiay of exaiig) scenario 
of the embodiment of the inyentiGn in which mobile terminal 402 utilises the current 
10; T3FGS for^^ in upliiik dircction to radio access netWpilc:^e,g^ GERAN) 404 

in radio packetSj: every subfe packi^ ihci^^ transport :M pf a 

certain fransporf fonnat constituting^a^^ current TFGSi the T3E?G^sigpall^^^ 

the^ppKfetby^ 



a 



origihally 



Jslehvoric 404 (:e.g. a base station? XpontrplleiO^ tiiereo|) ifirst sends 
reepnfig^^ message to tem^ 4^)2i in whicli T«inn^ df a JRC 
aMociateNi for signalling is request is ccffifi^^ of 

signalling TFG and thus^ omits the request;41 

4^ithat a ials^^ madel nbted that and 

of ^F€l rei^^ ar^,; howey^ flpt mimdat^^ eleir^^ whjW ^&dme^ to^thje 
reaUbc^on p^ of^the; inveiiti^ 

i^ifext^ network 4^)4 seiids a'reconfl^^ l^qu^ rem^^ f^i^tall 

of s^en iFOs, Such TEdis tO; be>irei^^ b^en foun<J xinneces^ary^ d^ to 

ejbuaggged netwcnr^ -As none t]^ 1^ tp signdlmg thist 

time, & sare aiU removed aiid aie reallocated ^iii jMrder to: fill tlie gaps lefl 

between the XFGIs in use 414. Af^er removal and reallocatibn terniinal 402 sends 412 
ntplink dattavtp netwpiic 4^14 in aecPrdl® revised TFQ aUpcatipns 

Ilie: (same scenario is :further ^sualiiz^Miv figure 4B vi^herein die MtSl dlo^ 
pre5^^ prrealitP ire dfijnc^ llhree TFjQs 

(Gip^and^^^ S^^ansl^S^^ (A> wpj 

TOC;i=?0 resemdfpr signalliiigj useim^ stioiild never be: reffioved 

;6pm :tht TCFCS. After the desired ifliree TFGs have been reifidye^ the ITFCIs left 
Wcant are smro for TltCs Bj E, and G still in n^^^^ 1, 4, 

and 6 m addition to the permanent sign^l^ 0 for signalling IFG A. Therefore, 
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the vacant TFCj]^ in the middie are r^allopated by utilizmg; a i^llocatibn algonj^^ 
dj^cnt>edby the foUbwmg pseudocodie: 

Bhase: !) Marie as vacant the that are/are to he remwe^. 

Phase 2) For ll^GIlbpp^l to I7(jMax 

If iflFGllbop is vacant then 

Assign to TECnippp the first TFG that was mot removed (if 
^etfefa^a^ the curm^i (old) assigned > 

TrFGIloop. 

End4f 

Phase 3) Depending on the maxintium value of the > assigped^ itt^ jbertfbw 

;|?pssijj^f th0 jpfiunb^^ 



the Jtgprithm th^^ TFCIs 1^ pEGI valued 0 bptibnri ^tiier 
l^amaap jefi in^^ are feaverse thibu^ in incre^ing order 

upon: ^efedfeyi a vmam §fnlik flag ^et on^ fgt- Mann^l^ it: i^^ 

a^isjig^ to ;l!^%sS ran^ 

tj*:l|^^ PtoSe 2 M fe^^&i^ W^>ii^(lW^l$^ or- TFGsJ left \m 

reallocated, i.fe; all re^ibcSHe W€^^ h^; fe^^ As result, sfeei 

iefMie^ agii 422, the/T^C^ il^j^and^Cr are now associated with ?n?CIs 4, 2^ 
respect^ Pma^ 9§ j^xistii^ Ipsur that really are ^sj^ed reguire only two^ 

bite dfor un^ivocd the lenglfe of ilK2Is iie^ce^ 

|vwl?i£s 



HaturaUy above principles are; not limited to any icertaiti tiansmjs^^^ (firection or 
d0bis^ tSieid inl3Q& e,g 

teHiiSnat atul ;n^iW0k ^^^iii&at ((Biygv ei^ fe^-i^MOT (BSl), a t^fe Statibn 
),-^r a conibin^^^ 



^ a mobile 
cpafepiler 



Figure S discloses a>flbw dfegja^ ^ Qti^^dfav^ metihod start-rup 

502 the network entity (e^g. a BS, JBSG, of a comb^atipn ithfeirepf) or k wii^less 
3t5 cpmmunicatibns device like a rnpbile tenninial may^ for example, load thd software 
performing 'the methbd of the inyentipn tp tiie mempry and start execution. In addition, 
necessary memory areas can be initialised and communicatipn cbnnectipns established 
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Next, a TFGS recdiiiig^tafticm' iness received from another iietwoik #ntity to he 
^en into use wifli a certain connection 504. Altematiyely, the entii^ may i^elf (det^t 
a need for a configiniation cliange and create a new TFGS. configuration im which at 
least one TFC is teiihovedl fcpxh a TFGS. During Optionstf siep 505, it is; jchecked if 
removal of a TFC (permanently) reserved for signalling is required. If that |is the case 
but, however, not allowed, the method is instantly ended 5 16 (and the requiring enti^ 
may be informed by sending a messagelr In phase 506, at least the fi^t TFGI(s) 
preyiously^associated (now vacantlwitfica removed TFG(k) iis deterauned. M|phSse 508 
tile next jmnssmovcjd TFC ^th; Glc«e^ fuBisfc^ent TECJ to 4ike vacanit TFGl is 
determiiiied: Notice' t^t ^]|§?^®!it ;di?^^ one* in 

evei^: case. -For exancq^le^ ;in scenario; of figiHrei?4S TFCis. a^^ adjaccsnt what 

comes to thedr TF^i,^s^» WQI34s; thbn U be ^gndi^to^iftie ferunrcmtved^^TEG, 
being TFC E in this case, a« one wifli directly adjacent fFCl doe? exist! Thei^ithe 
first (according to the TFGI) vacant TFCI is assigaed to tiie determiried Tpfe in ptasfe 
510. In phase 512 it is checked whether more unremoved TFCs with subsequent TFCIs 
to the one just released exist. If so, the subsequent TFGIs to the first vabant TFGI 
assi^ed during the spreviousy step are then assigned to such TFCs. The steps 510 and 
512 vm be then f^eated until all TFCs with subsequent TFCI to the first (ioriginally) 
vacant TFCI have been associated with sqme preceding TFCI. Note that the 
assij^i^OBl^aM 0%fc ISSiM^Sthag areinot deiiberateiy fixed? TTie 
size is? rfditced if pMBa^? m •;pa§e^ W^,, 'Tim: method -iS- finally ^^ead^:, in phase; 
516.Figure dr deipiiBts qixpl optioh for basic conipdhents of ii 4pS^ce like a netwoik 
element (or a combination of separate elements) or a mobilfe tenrSnilt Capable of 
p-ocessiiig. aid transferring, data in accordance with the inventioni Wording "m#jlfe: 
teiTOiaal" 'refers to, in addition to contempprai^ cellular phones, alsoj to more 
sophisticated multimedia terminals, hand held aiid laptop cpmputers etc f apable of 
wireless coinmimication. Memory (504, divided between one or more phj^ical memory 
<2Wp% c(mPJ^t^ WP^^?^: 9^^!^ PiS' ijo a fpim pf a c^ 

and confiigHration data 612. BrocfeSsing Umt6(Mi^ requiredfpfc&e actiM 

''^^i^^9M- MM^ jplE!i©H & 'aci^^^ 6l6 < siteMrdiilh m&oa&ty, :^®4L 

pi^lay #|?Mtd4^^ 

necessary device cphtrol ;an|.:da& visu^l^idpiiYinig^; j^^^ tb fti^ l^ef .Q^ 

the device. Rato transfer mean^^ 608, e g- a fibced data transmission^iiit^acf 
transceiver or bpthi are required for; ham data €5xcharigej fOr example^ 
configuration diata from oSier devices and/pr fransmission of cpiifigijuratidh data to 
other devices. Code; 616 for the execution of the: proposed method can be stored and 
deljyei^d tm a cj^ like a floppy, a CR/oi- a me^piy card. 



;prvtt, 
receipt fof 
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llie scope of the inyention can be found in the following claims. However, utilized 
devi&es, method steps^ data structui^es etc may vary sigoificaiitly d^ending on the 
current scenario, still converging to the basic ideas of this invention. For exaniple, 
when a TFC is removed from the TFGS, the corresponding TFCI inay be directly 
assigned to Ihe unremoved TFC having the last TTFCI instead of the first subsequent 
one. Respectively^ in case of mullipie TFC removals from a single TFCS^ only the 
vacant XFCIs may be. assigned to unremoved TFCs by istarting from the TFjC with the 
;l$st TFCI s6 that in some ca3^ all the TFCL assomatibiis^between the firk released 
(vacant) and the last TFCI do not phaiige. Alternatively, ^ iSie TFGIs starting firom 
theifirst released one can berixeassigned. These two solution models however lost the 
Qldiginid ordering ; of T^CIH^G anpfeatidns; whibh rpiy -not be pcieferabl^ :in every 
environmehti In any case, bo^ eiids do idwiays hiavfe^^^ TFCI 
assignment procedures in order avoid severe transmission problems arising fromi 
TFCls with different ineaiiin^^^ at different ends, The tgjdate infqrmatipn a^ ihe 
current TFCI (re)2dl6catidn method can be transmitted the network demmfcs^ 

and the rnpbile term^ 



tl] 3GPP TR 45;902 V,6.2.0 Technical 
Awcm: T^twb^ 6) 



on 



2^ [2] 3GPP TS 45;002 m3.Q technic^ §pecificaiipii > 
Access Network; ;Multipl access on the 



GSMmDGE, Radio 
p4& CRel 6) I 



30 



[3] -aOPP TS 44.160 Technical $pe<ificafi6h Group GSM/EDGE, Gene^ Packet 
Radio Service (GPRS)^Mbbilfe Statim (MS)-. Base Station ^ 
Radio Link Control/Medium^ (Itt^G/lSCAQ proto^^^^ 



35 



[4] 3GPP TS 44V11S T^hnical SpMfidAtion Group GSM/EDGE, ftadio Access 
Network; Mohile. radio intetfatee layer 3 specificjation; Radio Resource Gdntrpl (RRC) 
protocol lu Mode (Rel 5) 
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